Fitness-compensatory mutations facilitate the spread of drug-resistant F15/LAM4/KZN and F28 Mycobacterium tuberculosis strains in KwaZulu-Natal, South Africa.
While the acquisition of drug resistance is often accompanied by fitness costs, Mycobacterium tuberculosis has developed mechanisms to overcome these costs in the form of compensatory mutations. In an attempt to dissect strain-specific differences in biological fitness, 10 M. tuberculosis genomes, representing F15/LAM4/KZN, Beijing, F11 and F28 genotypes were sequenced on the Illumina MiSeq platform. Drug-susceptible F15/LAM4/KZN strains differed by 43 SNPs, demonstrating that heterogeneity exists even among closely-related strains. We found unique, nonsynonymous single-nucleotide polymorphisms (SNPs) in the sigA and grcC1 genes of multidrug resistant (MDR) and XDR F15/LAM4/KZN strains, respectively. The F28 MDR strain harboured a novel ubiA mutation in combination with its embB M306I mutation, which may be related to ethambutol resistance. In addition, it possessed a low-frequency rpoC mutation, suggesting that this strain was in the process of developing compensation. In contrast, no compensatory mutations were identified in Beijing and F11 MDR strains, corroborating its low in vitro fitness. Clinical strains also harboured unique SNPs in a number of important genes associated with virulence, highlighting the need for future studies which examine the correlation of genetic variations with phenotypic diversity. In summary, whole-genome sequencing revealed the presence of fitness-compensatory mutations in F15/LAM4/KZN and F28 genotypes which predominate in MDR and/or extensively drug resistant (XDR) forms in KwaZulu-Natal, South Africa.